Fast and Reliable Solver for Nonlinear Eigenvalue Problems in

Accelerator Cavity Design
Scientific Achievement
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Enable the computation of cavity resonant l Lo
frequencies and damping modes for accelerator

cavities with external waveguide coupling
Significance and Impact .
This is the first time accelerator physcists are o

able to compute trapped modes damped in an Three computed cavity modes of a pillbox model problem
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Research Details

— Use rational approximation to approximate the
nonlinear eigenvalue problem by a rational eigenvalue

TEM TE11

The trapped mode damping in TDR-CM
problem. o .
— Use a special linearization procedure to turn the ¢
rational eigenvalue problem into a linear eigenvalue “mos :.’ *
problem with the same eigenvalues. & o
— Use a compact scheme to represent the linearized e .’ *
operator and eigenvectors so that the dimension of the R
problem does not increase. . - - oo
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